Aortic dissection is the most devastating complication of thoracic aortic disease. In the more than 250 years since thoracic aortic dissection was first described, much has been learned about diseases of the thoracic aorta. In this review, we describe normal thoracic aortic size; risk factors for dissection, including genetic and inflammatory conditions; the underpinnings of genetic diseases associated with aneurysm and dissection, including Marfan syndrome and the role of transforming growth factor beta signaling; data on the role for medical therapies in aneurysmal disease, including beta-blockers, angiotensin receptor blockers, and angiotensin-converting enzyme inhibitors; prophylactic surgery for aneurysm; surgical techniques for the aortic root; and surgical and endovascular management of aneurysm and dissection for different aortic segments. (J Am Coll Cardiol 2014;64:1725-39)
involve the ascending aorta, and type B dissections, which do not, regardless of point of origin (14) .
RISK FACTORS FOR AORTIC DISSECTION
Clinical aortic dissection risk factors fall into 2 broad categories: conditions that contribute to medial degeneration and those that increase aortic wall stress.
Conditions associated with medial degeneration include Marfan syndrome, Loeys-Dietz syndrome, the vascular form of Ehlers-Danlos syndrome, inflammatory diseases of the aorta, Turner syndrome, bicuspid aortic valve, and familial thoracic aortic aneurysm and dissection syndrome. The most common condition that increases wall stress is hypertension, present in more than two-thirds of patients with aortic dissection. Other conditions implicated in dissection are likely mediated by hypertension, including pheochromocytoma, cocaine use (15) , and coarctation.
Physical trauma can increase wall stress and cause dissection, as in weightlifting, deceleration injury in motor vehicle accidents, or falls (16, 17) . 
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and black patients with an acute dissection were more likely to present with a type B dissection, were younger, were more likely to have hypertension and prior cocaine use, and were less likely to have bicuspid aortic valves or prior aortic cardiac surgery than white patients (19) . Lifestyle changes:
• Optimization of lipids
• Smoking cessation
• Avoid strenuous resistive (isometric) exercise
• Avoid cocaine and other powerful stimulants
• Management of stress
Medical treatment:
• Patients should be treated to control hypertension to the lowest tolerated blood pressure
• 
Minimally invasive insertion of a stent graft Goldfinger et al.
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MANAGEMENT OF AORTIC ANEURYSM AND DISSECTION
The first step in management of patients with aortic aneurysm is risk factor control to slow the expansion rate and reduce the risk of dissection or rupture.
Patients should be treated to control hypertension to the lowest tolerated blood pressure, to optimize lipids, and for smoking cessation, as smokers have twice the aneurysm expansion rate of nonsmokers and higher dissection rates (32) . Patients should be cautioned to avoid strenuous resistive (isometric) exercise, such as heavy weightlifting, cocaine, and other powerful stimulants, and to manage stress as best they can. Life stressors can lead to acute hypertension and abrupt wall pressure changes over time (dp/dt), dramatically affecting aneurysm expansion and increasing dissection risk. Patients with aortic aneurysms who become pregnant require close monitoring of aortic diameter and strict blood pressure control.
MEDICAL TREATMENT WITH b-BLOCKERS. In the 1960s, using Tygon tubing as a model for aortic dissection, Wheat et al. (33) showed that dissection was initiated and propagated by hypertension and pulsatile wall stress increasing dp/dt. b-blockers decrease both (34) , and this was proposed as the mechanism by which propranolol decreased dissection in a turkey model of aortic aneurysms (35) .
b-blockers may also prevent dissections by preventing the acute hypertensive response to emotional or exertional events (16) .
On the basis of ex vivo and animal data, b-adren- 
agree on a 5.5 cm threshold for surgical referral for patients with dilated aortic roots, on the basis of the relative risks of surgical complications, rupture, dissection, and death (4, 11) . This cutoff will not invariably avoid dissection at smaller diameters.
IRAD investigators found that the mean ascending aortic diameter was 5.3 cm in 591 patients with type A dissections between 1996 and 2005; 349 (59%) patients had diameters <5.5 cm. Independent predictors of dissection at diameters <5.5 cm included history of hypertension, radiating pain, and advanced age. The overall 27% mortality rate was unrelated to aortic diameter (59) ( Table 1) . General (4 Open repair is the standard of care for patients meeting the criteria outlined in Table 1 . However, there is controversy in the treatment approach to the aortic root. Myriad options exist ( Table 2) Because of high morbidity and mortality, these procedures are reserved for patients at high surgical risk. 
